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cheapness and relinbility, there being no
compressor, buckets or troublesome valve
mechanism. It also permits, with the addi-
tion of certain well-known accessories, the
use of any kind of fuel and thus meets the
pressing necessity of a self-contained, pow-
erful, light and compact internal combus-
tion motor for general work. When the at-
tainment of the highest efficieney is the chief
object, as in machines of large size, the ex-
plosive constituents will be supplied under
high pressure and provision made for main-
taining a vacuum at the exhaust. Such ar-
angenients are quite familinr and lend
themselves so casily to this improvement that
an enlargement on this subject is deemed
unnecessary.

The foregoing description will readily
suggest to experts modifications both ns
regards construction and application of the
device and T do not wish to limit myself in
these respeets. The broad underlying idea
of the invention is to permit the free pas-

sage of a fluid through a chanuel in the di-
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reetion of the flow and to prevent its return
through friction and mass resistance, thus
enabling the performance of valve functions
‘without any moving parts and thereby ex-
tending the scope and usefulness of an im-
mense variety of mechanical appliances.

I do not claim the methods of and appara-
tus for the propulsion of fluids and thermo-
dynamic transformation of energy herein
disclosed, as these will be made subjects of
separate applications, =~

I am aware that asymmetrical conduits
have been constructed and their use pro-
posed in connection with engines, but these

have no similarity either in their construe-

tion or manner of employment with my
valvalar conduit. They were incapable of
acting as valves proper, for the fluid was
merely arrested 1n pockets and deflected
through 90°, this result having at best only
25% of the efficiency attained in the con-
struction herein described. In the conduit
T have designed the fluid, as stated above,
is deflected in each cycle through 360°, and
a co-efficient approximating 200 can be ob-
ained so that the device acts as a slightly
leaking valve, and for that reason the term
“yalvular” has been given to it in contrast
to asymmetrical conduits, as heretofore pro-
“posed, which were not valvular in action,
{)ut merely asymmetrical as to resistance.
Furthermore, the conduits heretofore con-
structed were intended to be used in connec-
tion with slowly reciprocating machines, in
which case enormous conduit-length would
be necessary, all this rendering them devoid
of practical value. By the use of an effective
valvular conduit, as herein described, and
the employment of pulses of very high fre-
quency, I am able to condense my appa-
ratus and secure such perfect action as to

1,320,559

dispense successfully with valves in numer-
ous forms of reciprocating and rotary en-
gines.

The high elliciency of the device, irre-
spective of the character of the pulses, is
due to two causes: first, rapid reversal of
direction of flow and, second, great relative.
velocity of the colliding fluid columns,  As
will be readily seen each bucket causes a
deviation through an angle of 180°, and an-
other change of 180° occurs in each of the
spaces between two adjacent buckets. That
is to say, from the time the fluid enters or
leaves one of the recesses to its passage into,
or exit from, the one following a complete
cycle, or deflection through 360°, is effected.
Observe now that the velocity is but slightly
reduced in the reversal so that the incom-
ing and deflected fluid columns meet with a
relative speed, twice that of the flow, and
the energy of their impact is four times
greater than with 2 deflection of only 90°,
as might be obtained with pockets such as
have been employed in asymmetrical con-
duits for various purposes: The fact is,
however, that in these such deflection is not
secured, the pockets remaining filled with
comparatively quiescent fluid and the Iatter
following a winding path of least resist-
ance between the obstacles interposed. In
stuch condnits the action cannot Y)o, charac-
tetized as “valvular” because some of the
fluid can pass almost unimpeded in a direc-
tion opposite to the normal flow. In my
construction, as above indicated, the resist-
ance in the reverse may be 200 times that in
the normal direction, Owing to this a com-
paratively very small number of buckets or
elements is required for checking the fluid.
To give a concrete idea, suppose that the
leak from the first element is represented

by the fraction —}1? then after tho nth bucket

is tmvorrsed, only a-quantity ()l(>n will es-

cape and it is evident that X need not be a
large number to secure a nearly perfect
valvular action. :
What I claim is:
1. A valvular conduit having interior
walls of such conformation as to permit the

free passage of fluid through it in the direc-

tion of flow but to subject it to rapid re-
versals of direction when impelled in the
opposite sense and thereby to prevent its
return by friction and mass resistance.

2, A wvalvular condunit composed of a

closed passageway having recesses in its

walls so formed as to permit a fluid to pass
freely throngh it in the direction of flow,
but to subject it to rapid reversals of direc-
tion when impelled in an opposite sense and
thereby interpose friction and mass resist-
ance to the return passage of the same.

3. A valvular conduit composed of a tube
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